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Quick Reference Fact Sheet

Since Superfund's inception in 1980, the remedial and removal programs have found that certain categories of sites have
similar characteristics, such as types of contaminants present, types of disposal practices, or how environmental media
are affected. Based on information acquired from evaluating and cleaning up these sites, the Superfund program is
wndertaking an initiative to develop presumptive remedies to accelerate future cleanups at these types of sites. The
presumptive remedy approach is one tool of acceleration within the Superfund Accelerated Cleanup Model (SACM).

Presumptive remedies are preferred technologies for common categories of sites, based on historical patterns of remedy
selection and EPA's scientific and engineering evaluation of performance data on technology implementation. The
objective of the prestimptive remedies initiative is to use the program's past experience (o streamline site investigation
and speed up selection of cleanup actions. Over time presumptive remedies are expected to ensure consistency inremedy
selection and reduce the cost and time required to clean up similar types of sites. Presumptive remedies are expected
to be used at all appropriate sites except under unusual site-specific circumstances.

This directive identifies the presumptive remedies for Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) sites with soils contaminated by volatile organic compounds (VOCs). 1n addition, EPA is
developing guidance on presumptive remedies for wood treatment, municipal landfill, PCB, grain storage, coal
gasification, and contaminated ground-water sites. EPA has also developed a directive entitled Presumptive Remedies:
Policy and Procedures, (Directive 9355.0-47FS) which outlines and addresses the issues commeon to all presumptive
remedies (e.g., role of innovative technologies, consistency with the NCP, State, community involvement).

PURPOSE site-specific analysis of remedies by focusing the
feasibility study efforts, Where several presumptive
remedies are identified, EPA believes that all deserve
substantial consideration before utilizing the
presumptive remedy approach. EPA perscnnel should
review the directive entitled Presumptive Remedies:
Policy and Procedures (Directive 9355.0-47FS) for

general information on the presumptive remedy process.

The purpose of this directive is to provide guidance on
selecting a presumptive remedy at sites with soils *
contaminated with VOCs. Specifically this guidance:

* Presents the presumptive remedies for this site
type;

Soll vapor extraction (SYE), thermal desorption,
and incineration are the presumptive remedies for
Superfund sites with VOC-contaminated soil assuming
the site characteristics meet certain criteria. Table 1
provides abrief description of each of these presumptive
remedies.

*  Describes the presumptive remedy process in terms
of site characterization and technology screening
steps; and

*  OQOutlines the data required to select these
presumptive remedies.

Since a presumptive remedy is a technology that EPA
believes, based upon its past experience, generally will
be the most appropriate remedy for a specified type of
site, the presumptive remedy approach will accelerate

The decision to establish these technologies as
presumptive remedies for this site type is based on
EPA's collective knowledge about site investigation
and remedy selection for VOC-contaminated soils,



TABLE 1
Presumptive Remedies for VOCs
in Soil

Soil Vapor Extraction - Soil vapor extraction
(SVE) is an in-situ or ex-situ process which
physically removes contaminants from vadose
Zone soils by inducing air flow through the soil
matrix. The flowing air strips volatile compounds
from the solids and carries them to extraction
wells. The recovered vapors may require further
treatment. In-situ SVE is the primary focus of this
document.

Thermal Desorption - Thermal desorption is an
ex- situ process that uses direct or indirect heat
exchange to vaporize organic contaminants from
soil, sediment, sludge or other solid and semisolid
matrices. The vapors are then condensed or
otherwise collected for further treatment.

Incineration - incineration is an ex-situ
engineered process that employs thermal
decomposition via oxidation at temperatures
usually greater than 900 °C to destroy the organic
fraction of the waste.

Themajor difference between thermal desorption
and incineration is that incineration oxidizes
organic compounds, thereby destroying the
hazardous material. Thermal desorption
voliatilizes contaminants, then concentrates them.
Thermal desorption reduces the volume of
contamination, butthe concentrated waste stream
still requires treatment. Disposal or treatment of
residual waste stream, ash, and concentrated
VOC effluent is not covered by this directive.
Options such as off-site disposal/regeneration or
reuse should be considered.

including field experience from the Superfund, Resource
Conservation and Recovery Act (RCRA), and
Underground Storage Tank (UST) programs. In addition,
EPA conducted an analysis of FY86 to FY91 Records of
Decision (RODs) for sites where VOC contamination
drove remedy selection. The results of this analysis,
which are provided in Appendix A, demonstrate that these
three technologies represent over 90% of the remedies

selected in the RODs anaiyzed.

USE OF DOCUMENT

This directive is primarily intended for use by Superfund
site managers. However, site managers in other programs
(such as RCRA corrective action, the UST program,
States), and the private sector, may also use this directive.

This directive is not a "stand alone” document. To énsure
a full understanding of VOC site characterization and
remedy selection, site managers should refer to all
documents cited in the directive. For assistance in
understanding complex site conditions, an experienced
site manager, the presumptive remedy expert team, the
Superfund Technical Assistance and Response Team
(START) team, or the Environmental Response Team
should be consulted.

ANTICIPATED BENEFITS OF
PRESUMPTIVE REMEDIES

Use of this directive will reduce cost and time in remedy
selection at VOC sites in the following ways:

The directive facilitates identification of the presumed
or likely remedial options early in the investigation
process, hence allowing for a more focused collection
of data during the remedial investigation (RI) or
removal site evaluation. In addition, knowledge of
the presumptive remedy may facilitate collection of
some remedial design data before the ROD or action
memo, thereby allowing the action to proceed more
quickly after signature of the decision document.

This directive eliminates the need for the initial step
of identifying and screening a variety of alternatives
during the Feasibility Study. Additionally, it will
reduce the number of technologies identified and
analyzed in the EE/CA. The National Oil and
Hazardous Substances Pollution Coatingency Plan
{NCP) (Section 300.430(e)(1)) states that "the lead
agency shall include an alternatives screening step,
when needed, (emphasis added) to selectareasonable
number of alternatives for detailed analysis." EPA's
analysis of feasibility studies for VOC-contaminated
soil sites (see Appendix A) found that certain
technologies are routinely screened out based on
effectiveness, implementability, or excessive costs,
consistent with NCP Section 300.430(e}(7).
Accordingly, EPA has determined that, when using
presumptive remedies at VOC-contaminated sites,
site-specific identification and screening of
alternatives is not necessary. However, this directive
and supporting documentation (see "Feasibility Study
Analysis for CERCLA Sites with Volatile Organic
Compounds in Soils") should be included in the
Administrative Record for all sites that use the
presumptive remedy(ies) 1o document the basis for
eliminating the "site-specific identification and



TABLE 2
Typical VOCs Addressed by this
Directive

Hal nated Volatile Organi

Carbon Tetrachloride
Chiorobenzene
Chloroethane
Chloroform
1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichiorobenzene
1,2-Dichlorcethane
1,2-Dichloroethylene
1,2-Dichloropropane
1,4-Dichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
Ethylene Dibromide
Methylene Chloride
Tetrachloroethylene
Trichioroethylene
Vinyl Chioride

Acetone
Maethyl Ethyl Ketone
Methyl Isobutyl Ketone

Aromatics
Benzene
Ethyl Benzene
Styrene
Toluena
m-Xylene
o-Xylene
p-Xylene

Note: Other compounds that have physical/chemical
characteristics simiiar to the compounds listed may
also be addressed by the presumplive remady
process.

screening of technologies” section. In addition, other
supporting materials (e.g., FS reports included in the
analysis, technical reports) will be made available at
EPA Headquarters and are available for inclusion in
the Administrative Record if needed.

This directive streamlines the detailed analysis portion
of the FS. Remedial alternatives developed for a site
must be evaluated against the nine criteria (required
uwnder NCP Section 300.430(e}9)). Under this

presumptive remedy approach, the detailed analysis
can be limited to the three presumptive remedies (in
addition to the no-action altermative), thereby
streamlining that portion of the FS. Appendix B
provides a generic evaluation of the presumptive
remedies for seven of the nine criteria. Thisevaluation
may serve as a basis for each detailed analysis
conducted under the presumptive remedy process
and should be augmented, as needed, to address site-
specific conditions.

One of these presumptive remedies is expected to be used
for all VOC sites except under unusual circumstances,
Such circumstances may include unusual site soil
characteristics, demonstration of significant advantages
of alternate (or other innovative) techrologies over the
presumptive remedies, or extraordinary community and
state concerns. If such circomstances are encountered,
additional analyses may be necessary or a more
conventional detailed RI/FS may be performed.

PRESUMPTIVE REMEDIES PROCESS

This section and the accompanying diagram (Figure 1)
describe the sequence of steps involved in the presumptive
remedy process (site characterization and technology
selection) for sites containing soil contaminated with
VOCs. While the process is not mandatory, EPA believes
that following the steps outlined below will expedite the
clean-up process for this category of sites.

SVE is the primary presumptive remedy. SVE has been
selected most frequently to address VOC contaminationat
Superfund sites and initial performance data indicate that
it effectively treats waste in place at a relatively low cost.
In cases where SVE will not work or where there is very
highly concentrated contamination, thermal desorption
may be the more appropriate response technology. In a
limited number of situations, incineration may be more
appropriate.

The numbered paragraphs below correspond to the
numbered steps in Figure 1 and provide a detailed
discussion of each step.

1. Are VOCs Present in the Soil? The first step 15 to
determine whether VOCs are the major contaminant
present in soil at the site. Table 2 lists the VOCs that
arg amenable to the presumptive remedies outlined in
this directive. If VOCs are present at levels of
concern (see forthcoming guidance on soil screening
levels), then the presumptive remedies outlined in
this directive may be applicable. However, if it is
confinmed (at this point or at any Jater point during the
presumptive remedy process) that there are no VOCs
present in the soil, then this directive is not applicable
for use in technology selection at the site.



FIGURE 1
Decision Tree for Investigating and Selecting a Remedy at Solvent Sites

Is SVE st feasible
aftar conducting
pilot study?




Most likely, this analysis will occur during scoping
of the RI/FS or EE/CA. However, there may be only
limited information availabie at that time about the
site. Therefore, whatever information is available
should be used to determine whether VOCs are present
or suspected in the soil based on prior use. Chemical
use at a site can be ascertained from a number of
sources such as facility records, previous sampling
efforts by local or State agencies or through
Information Request letters,

Are Non-VYOC Contaminants Present That Preclude
the Use of Presumptive Remedies? In addition to
determining whether VOCs are present in the soil, it
is also necessary to identify other non-VOC
contaminants, if any, present in the soil.

The site characterization and technology selection
procedures outlined in this dir- ctive are recommended
for use primarily on soil containing VOCs only. See
Table 2 for VOCs that are amenable to ilic presumptive
remedies.

For sites containing a mixture of VOCs and other
contaminants in soil, the presumptive remedies should
be considered only if they can also be effective in
removing the non-VOC contaminants or combined
with other, non-presumptive remedies in a treatment
train, assuming the presumptive remedies do not
exacerbate the problems presented by the non-VOCs.
Forexample, sites with VOCs and metals commingled
in soil may be effectively remediated by employing
SVE to remove VOCs followed by fixation or
sohdification to address the metal contarnination. In
contrast, a VOC and polyaromatic hydrocarbons
(PAHs) contaminant combination may be treated
more appropriately with a single biological treatment
scheme that would be effective for both the VOCs and
PAHs. Note that sites containing mixtures of VOCs
and non-VOCs are varied, and, for this reason, remedy
selection may be more complicated than the

framework presented in this directive; therefore, the

presumptive remedy analysis may need to be
supplemented or modified on a site-specific basis.

Initiate Early Community, State, and Potentially
Responsible Party (PRP) Involvement. As early in
the clean-up process as possible, EPA should notify
the community, State, and any PRPs that a presuraptive
remedy is being considered for the site. Itis important
for all stakeholders to understand completely how the
presumptive remedy process varies from the usuval
clean-up process and the benefits of using the
presumptive remedies process.

Early identification of State applicable or relevant
and appropriate requirements (ARARs) also is a
critical part of this process. Because the presumption
set forth in this directive is national in scope, it does

not take into account State ARARs. For this reason,
State ARARSs relating to the presumptive remedies
shouldbe considered on a site-specific basis. Regions
may want to supplement this directive by compiling
the requirements of the States in their Regions that are
likely to be associated with the use of the presumptive
remedies and placing them in the administrative
record for a site where presumptive remedies are
being considered. This directive along with the
"Feasibility Study Analysis for CERCLA Sites with
Volatile Organic Compounds in Soils” should be
included in the administrative record for the site if one
of the presumptive remedies is proposed for aparticular
VOC~ontaminated site.

Review Advantages/Limitations of the Presumptive
Remedies. During initial site characterization, Table
3 should be reviewed to consider the advantages and
limitations of the presumptive remedies. This
information may be useful in preparing for and/or
modifying the site characterization or alternatives
analysis process. The "Practical Considerations”
section of this directive should also be reviewed at
this time to ensure a comprehensive site
characterization and remedy evaluation.

Conduct Site Characterization. Site characterization
for sites using VOC presumptive remedies should be
designed to:

*  Positively identify the site type (i.e., VOC site),

»  Obtaindatatodetermine whether the presumptive
remedy is feasible for the site;

« Focus (and possibly streamline) site
characterization by collecting data to support the
selection of presumptive remedy(ies) only (e.g.,
volume and cost information); and,

¢ Collect some design data (ie., pilot studies to
determine radius of influence and flow rates of
SVE), thereby streamlining data coilection during
the remedial design stage.

Table 4 lists the data that are required for
characterization of sites with soil contaminated with
VOCs. This table also inciudes the rationale for
collecting these data and references for established
collection methods. Note that bench-scale and pilot/
treatability studies should be performed whenever
possible concurrent with site characterization todefine
the parameters that will be important to designing the
system.

In areas with low organic content soil (e.g., alluvial
basins), or where there are impediments (o obtaining
soil samples (e.g., under buildings), soil gas sampling



is highly recommended as a site characterization
technique. In addition, the use of soil gas sampling
during implementation of SVE and confirmatory soil
sampling afterward is less expensive than constantly
installing new soil borings, especially for deep
contamination.

Ifincineration or thermal desorption is under serious
consideration, bench-scale treatability studies may
be conducted, especially if metals or other inorganic
compounds are present. Thermal desorption generally
should be considered if concentrations of VOCs are
less than 5 to 10 percent; incineration may be
appropriate if VOC concentrations exceed 5 to 10
percent. Note that excavation and mixing of soif can
produce a desorber input of less than 10 percent
contaminant concentration and allow thermal
desorption to be chosen.

Additionally, the feasibility of excavation should be
determined by evaluating surface conditions and depth
of contaminants as well as the potential for any air
emissions associated with the excavation. Test digs
should be monitored closely to assure protection of
the public and the environment.

It is important to note that during the site
characterization, the volume and concentration of
waste constituting the principal threats at the site
should be identified. @ The NCP (Section
300.430(a)(I)iii)(A) and A Guide to Principal Threat
and Low Level Threat Wastes, Superfund Publication:
9380.3-06FS, November 1991, define principal
threats as source materials, including liquids, that are
highly toxic or highly mobile wastes which generally
cannot be reliably contained or would present a
significant risk to human health and or environment
should exposure occur. In accordance with NCP
expectations, waste constituting “principal threats"
posed by a site generally are expected 1o be treated.
The site manager is encouraged to characterize the
site in terms of principal and low-level threat areas to
determine materials to be targeted for treatment and
containment,

Identify Potential ARARs, To Be Considered (TBCs),
and Preliminary Remediation Goals (PRGs). Potential
Federal and State ARARs and pertinent TBCs
information should be identified on a chemical-,
location-, and action-specific basis concurrent with
site characterization. For a more detailed ARARs
discussion, refer to the various ARARs fact sheets.
(See Compendium of CERCLA ARARs Factsheets
and Directives, EPA Publication 9347.3-15, October
1991).

At this step, PRGs should also be identified (NCP
Section 300.430(e)(2)(c)). Note that different health

risk-based PRGs are often set for soils, depending on
depth. Shallow soil levels are usually based both on
direct contact exposure and protection of ground
water, while levels for deeper soils are generally
based only on mass transport modeling of effects on
ground water. Ecological effects may also be
important to consider in setting PRGs.

Conduct Time-Critical Removal Action (ifnecessary).
During initial site characterization, data will be
gathered to determine whether atime~critical remaval
action will be needed and to determine whether the
contaminants present are amenable to the presumptive
remedies. Time-critical removal actions, such as
drum removal or actions addressing highly
contaminated (typically small volumes) of soil, should
be conducted in accordance with current guidance
and regulations. The decision to take a time-critical
removal action may be made by the Regional Decision
Team (RDT) or if ime does not permit, by an On-
Scene Coordinator (OSC) or a Remedial Project
Manager (RPM) in consultation with an OSC.

Is There a Threat Posed by the Site? A risk assessment
must be conducted to determine if a sufficient health
orenvironmental threat exists to warrant aremoval or
remedial action, (Refer to Risk Assessment Guidance
for Superfund, Volumes I and II, EPA/54(/1-89/002
and EPA/540/1-89/001). Where itis determined that
such a threat exists, site-specific exposure data can be
used to modify the PRGs identified in Step 6 (NCP
Section 300.430(eX2X1)). If it is determined that
such a threat does not exist, no further action at the site
will be required.

Proceed With Technology Assessment and Review
"Practical Considerations” section. Tf the analysis
described in step 8 confirms that the contaminants are
a threat to human health and/or the environment, a
proposed remedy should then be identified.

If this project is a remedial action, a detailed analysis
using the nine criteria will be required under NCP
Section 300.430)}9)) to justify the selection of
remedy decision. Appendix B provides an analysis of
SVE, thermal desorption, and incineration against
seven of the nine selection criteria. Inaddition to the
seven criteria discussed in Appendix B, community,
and State acceptance must also be evaluated. If anon-
time critical removal action is planned, the streamlined
analysis described in the EE/CA guidance will be
required that uses the three criteria of effectiveness,
implementability, and cost. During the technology
assessment, the factors listed in the "Practical
Considerations” section of this directive should be
reviewed to ensure a comprehensive evaluation of
alternatives.



10. Does the Pilot /Treatability Study Indicate that SVE
is Feasible? SVE is the primary presumptive remedy.
Pilot/treatability study testing of SVE should be
conducted prior 1o final remedy selection. Such
testing will provide information on the rate of removal
of contaminants. EPA/540/2-91/091A cited in the
References section of this directive provides guidance
on conducting the pilot/treatability stedy. Removal
efficiencies and treatment effectiveness must be
carefully considered alongside the PRGs identified in
the FS to estimate the potential for successful remedial
action using SVE.

11. Is Thermal Desorption Feasible? If SVE will not be
sufficiently effective in achieving PRGs due to low
permeability, lithology or insufficient removal of
contamination during the pilot study, thermal
desorption should be considered as the primary ex-
situ presumptive remedy.

Thermal desorption technologies cover a variety of
vendors and processes. However, ample data are
available to substantiate remedy selection of thermal
desorption for soil contaminated solely with VOCs.

12. Is Incineration Feasible? 1f contaminant
concentrations and bench-scale testing indicate
thermal desorption will not achieve desired PRG
levels, incineration is the second ex-situ presumptive
remedy.

[fincineration is planned, and a substantial number of
inorganic contaminants are expected to be present
based on site characterization data, materials handling
probiems, or slagging problems are likely.

[fnone of the three presumptive remedies is considered
to be feasible at a particular site, it will be necessary
toconsider other technologies. (For more information,
refer to the Practical Considerations section below.)

13. Select Remedy for Remedial/Removal Action. Atthis
point, there should be enough data to identify a
preferred remedy in the proposed plan and distribute
the plan for public comment. Once the remedy has
been selected in the ROD, the user can proceed to do
alimited design which relies largely on the substantial
amount of design-related data collected during the
R1. The extent of additional or supplemental data
required will be determined on a site-specific basis.

Practical Considerations

The following factors should be considered prior to taking
any remedial action.

Enforcement: This directive applies to fund-lead sites as
wellas tosites where a PRP is conducting the investigation
and/or response action. In the event that there is an

ongoing PRP-lead RI/FS, the scope of work may be
amended 1o reflect the presumptive remedy approach to
site characterization and remedy selection. The potential
savings in time and money to be gained by using the
presumptive remedy approach are expected to outweigh
the burden of modifying the scope of work in many cases.

Initial Site Actions: If the VOC material is still in
original, intact containers, it may be returned to the
manufacturer (if the manufacturer is willing to accept
these containers), assuming thisresponse isacost-effective
and feasible action as opposed to treating the material.
Reuse of material (i.e., process liquids and relocation of
equipment to other permitted facilities) should also be
considered. Further, phase separation should be conducted
and recycling considered depending on the purity of the
recovered phase or for any existing liquids that are high
enough in concentration. Refer to Appendix C for alistof
the currently recognized waste exchanges.

Site Characterization: Site characterization should
proceed as a single, multi-media activity whenever
possible. Field screening methods should be integrated
into the sampling and analysis plan in order to accelerate
information gathering. Data quality must reflect the
ultimate use of the information.

Ground Water: The decision maker should consider the
ground-water strategy for the site since soil clean-up
levels are often set to protect ground-water quality.
Therefore, ground-water clean-up levels may have adirect
impact on the selected clean-up levels for soil. (See
forthcoming, guidance on Soil Screening Levels and the
directive entitled Presumptive Remedies: Remedial
Strategy and Treatment Technologies for CERCLA Sites
with Contaminated Ground Water.) It should be noted
that, of the VOC-type contaminants, listed in Table 2, the
halogenated volatiles are dense nonagueous phase liquids
{dense NAPLs or DNAPLs) and many of the others are
light NAPLs (LNAPLs) in their pure liquid form. If
LNAPLs are present, it may be possible to address them by
lowering the water table, removing free product (if present),
and applying SVE. To address DNAPLs contamination,
refer to the above mentioned ground-water guidance.

Management of Different Soils: A situation may arise
where highly contaminated shallow material cannot be
addressedby SVE. The actionto acddress this contamination
may differ from the rest of the soil contamination and will
most likely involve incineration or thermai desorption. If
it is suspected that soil contamination existing at greater
depths will also be treated in this manner, then the excavated
shallow material should be staged and stored in order to
treat it with the deep material.

Another situation may arise where VOCs are mixed with
metals, and none of the presumptive remedies can address
both sets of contaminants. The action to address this
situation may consist of a treatment train where VOCs are



addressed through SVE or thermal desorption and the
metals are addressed through fixation.

Finally, the site manager should be aware of situations
where a mixture of principal and low-level threat wastes
call for the use of treatment (i.e., SVE or thermal treatment)
of principal threat waste and containment (capping) of
low-level contamination. (See A Guide to Principal
Threat and Low-Level Wastes in Reference Section).

OAT-Site Disposal: In general, it may not be cost-effective
to ship quantities of contaminated soil in excess of 5,000
cubic yards for off-site disposal. For this reason,
pretreatment of soil and water may be required prior to
shipment or discharge to another treatment facility.

Capping: Capping alone is not recommended to control
the migration of VOCs. However, capping can improve
the effectiveness of SVE by decreasing the rate of
infiltration of residual VOCs through the vadose zone into
the ground water as well as possibly increasing the radius
of influence and preventing “short circuiting” of air
pathways in the vicinity of the extraction well. Capping
can aiso be used to address non-principal threat waste
unless it is more cost-effective to treat this waste along
with more highly coataminated materials.

Patents: SVEisapatented technology. Royalty payments
may be required under certain conditions of
implementation.

Attainment of Remediation Goals: It should be noted
that, like other in-situ technologies, it is difficult to
ascertain with confidence whether SVE will attain
remediation goals until the actionis actually implemented.

However, the lower cost and ease of S VE implementation
will often weigh heavily in its favor, as long as protection
of human health and the environment is ensured.

Additional Technologies: If for some reasen none of the
presumptive remedies is applicable to a particular site, the
site manager is encouraged to refer to EPA's forthcoming
document entitled Contaminants and Remedial Options
at Solvent Sites for adiscussion of additional VOC treatment
technologies. 1t should be noted that this comprehensive
document, which identifies additional VOCs and
technologies, may be appropriate to consider on a site-
specific basis.

Thermal Treatment Technologies: The site manager
should refer to EPA's Draft Strategy for Combustion of
Hazardous Waste (May 18, 1993) when considering any
thermal treatment technologies at a particular site.

Conclusion

For sites containing VOC-contaminated soil and
appropriate so0il characteristics, SVE is a relatively
inexpensive and efficient technology. If material needs to
be excavated, thermal desorption is preferred. In a few
cases, incineration may be the most appropriate remedy -
- for example, where SVE and thermal desorption will not
meet clean-up criteriabased on contaminant concentrations
or composition.

As remedies other than SVE, thermal desorption and
incineration become more widely used in the future, this
directive may be modified to reflect these trends. For
further assistance on presumptive remedy related activities
consult the Regional Presumptive Remedies contact.

Notice:

The policies set out in this document are intended solely as guidance to the U.S. Environmental
Protection Agency (EPA) personnel; they are not final EPA actions and do not constitute rulemaking.
These policies are notintended, nor can they be relied upon, to create any rights enforceable by any party
in litigation with the United States. EPA officials may decide to follow the guidance provided in this
document, or to act at variance with the guidance, based on an analysis of specific site circumstances.
EPA also reserves the right to change this guidance at any time without public notice.




TABLE 3

Comparison of Technologies for VOC Sites

PERFORMANCE" ADVANTAGES LIMITATIONS costs'”
Can be as high as 89% | « High level of eflectiveness in removing * Soil thal is tight or has high moisture comtent (>50%) has a reduced permeability to air, §10 - 150100
g |removalod VOC VOCs. . hindering the operation of SVE.
35 | contaminants but is + Relatively inexpensive. ) * Soil with & high degrae of heterogeneity has highly variable permeabiities, resulting in uneven
typically lower than other | » Littie site disturbance; no excavation delivery of gas flow to the contaminated regions, which in tum reduces removal rates by SVE.
.m technologies with range required. * Soil with high organic conter or that is extremely dry has a high sorption capacity for VOCs,
W | of 85-99% « Effactive for waste under buildings or which results in reduced removal rates.
g other construction. * SVE may require treating residual soil tailings, liquids, and spent activated carbon.
£ * Air emissions must be controfied to eliminate possible harm ¢ the public and the environment.
par * SVE is not effective in the saturated zone. However, lowering the aquiler can expose more
3 media to SVE (this may address concems regarding LNAPLs).
95-99% removal of Vi « All compounds that ane listed on Table 2 | * Requires excavation. if contamination is very deep or below the water table, excavation $200-30010n
are readily treated by thermal desorption. | may be difficult and expensive.
c + Because of lower treatment temperatures | * Mercuty, i present, can be removed from soil by thermal desorption and impose additional
2 and often lower oxygen levels, thermal treatment costs for the offgas.
desorbers should produce less nitrogen | ¢ Soil containing high fractions of clay or silt may result in a high percentage of particulate cany-
oxides and sulfur dioxide than over from the desorber into downstream freatment devices.
incinerators. _ * Soil that contains constituents greater than t to 2 inches in diameter will require screening of
= « Process can be performed onsite or crushing to prevent jamming the mechanical equipment.
offsite. + Soil with a high moisture content (>30%) can result in low processing rates, high operating
m « Lower temperatures produce lewer costs, and difficulty in materials handling.
products of incomplete combustion * High or low pH wasies may corrode the metal companents of the system, requiring
(PICs}. pretreatment,
* Potential process residuals are treated solids, oversized debris, condensed contaminants and
waler, particulate control system solids, and contaminated activated carbon.
* Air poflution control system required.
e | >99% removal of VOCS | . capabie of accepting a wide range of » Requires excavation. If contamination is very deep of below the waler table, excavation may be | $200-
k-] media difficut and expensive. 17004
m * Processes can be performed onsite or + Soil comaining high fractions of clay or silt may result in a high percentage of particulate cany-
olisite. over from the incinerator irle downstream treatment devices.
2 * Metals can be concentrated in the » Air poliution control equipment is required. .
= residuas. + High lreatment temperatures, as compared 10 thermal desorption, can produce nitrogen oxides,
sulfur dioxides, and PICs.
« Solids with volatite metals may require additional treatment or more elaborate air pollution
equipment.
NCTES:

(1) Actual performance and cost for any remediation technology is highly site specific. Both depend upon the original and target clean-up level concentrations of contaminants,

soil quantity to be treated, soil characteristics, and the design

operation of the remediation technology equipment used.
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TABLE 4

Information Required for Characterization and Technology Selection at VOC Sites

INFORMATION RATIONALE FOR COLLECTING INFORMATION REFERENCE
All Technologies:
Site Geology SVE is most effective in porous, permeable, homogenecus sol. Highly heterogeneous soil {.e., fractured poous Guidance for Canducting Remedial
rock or sands interspersed with clay lenses) may exhibit air flow channeing through highly pemeable soils. Ako, investigations and Feasiblity

desorption kinatics may be slow n some stuations (i.e., highorganic content or high clay contert soi). In these
case s, mass tansier kinetics may reduce the rate of removal of SVE bebw thal whichis expected by caiculations
wih a local equilibrium model or pilt scale experiments camiedou for only a few days. Ohen ciffusion kinelics
imitations can be substantialy reduced by proper design df the SVE facility.

Sudies under CERCLA {pp. 33 0
320) EPAS40/G-89/004

USGS Sail Classificaion

For SVE 10 be effective, the soi must have sulficient pneumatic permeablity (>106 cmz) fo permi ar 10 move

through the medum. Sandy, gravely soibs are the most canductive i SVE, while clays and sifts are ss conductive. | ASTM D 2487
However, remedations using SVE inclays and silts have been successful. Sail permseabiity may need tobe ASTM D 2488
measwred in the fiekd,
Soil Maisture High maisture cantent in soil may drastically decrease its air permeability and, thus, the effectiveness d SVE The
site must be sufficiently well dkanedtoprevent he severe mduction in air permeatility, which occwrs whenthe ASTMD 2216
percent water saturation d the soil is greater than 50%. Corwersely, omganics can be strongly adsorbed onio ASTMD 017
extemely dry soik, which also mpedes SYE. The moistwre content of the sol will affect the amount of energy
required 10 heat the sol, thetarget temperature and the handling properties of fine-granedsaill. Themal desomtion
requires thatthe moisture contert of the sail be less than 10%.
Depth to Ground Water SVEis not effective in saturaled sail. However, the waler table can be loweredby pumping. Themnal desomption Guidance for Canducting Remedia
and ncineration are more expensive for high moisture soil. Inv estigations and Feasiblity
Studies under CERCLA (pp.3-3t0
320) EPAS40/G-89/004
Contaminart identity Boiing Point - Themnal desoption target temperatuse is dependent on contaminant boiling point. CRC Chemial Handbook
and Properties Mapor Pressyre - SVE is eflective for canpounds with a vapor pressure greater than 0.5 mm Hg a sol

femperatures.
mensi - SVE is effective for compounds with a dmensionless Henry's constant higher
than 0.01 at soil tempe@tures.
Water Salubility - SVE is more successful for compounds with lower solubifties.
MU ity - A centaminant with a density greater than waler may form a DNAPL. A contaminant wih
adensity less than water may fom an LNAPL. The flow characteristics of acampound's vapor for SVE is a function
of its vapor density.
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TABLE 4

Information Required tor Characterization and Technology Selection a VOC Sites

{Continued)
INFORMATION RATIONALE FOR COLLECTING INFORMATION REFERENCE
Al Technologies: (continued)
Contaminant Concentration, These daia can be gathered via sail matrix and/or soil gas sampling. Soil gas sampling, both shaliow andat depths, | Guidance for Conducting Remedial
Location, Valume, and Depth may be more appropriate, given depth 1o ground water and stratigraphy. Iow estigations and Feasiblity
Studes Undsr CERCLA {pp. 3310
320) EPASA0IG-80/004

Presence of Pipes or Subsurface
Materid

The presarce of waler of electrical conduits, sol fracture Ines, debris, or any other cbjects that are more pemeable
than the surounding soil witi be the preferred pathway for the advecting gases.

Geaechnical Techniques

SVE Only:

Soil/Air Filled Porosity

Porosity shouidbe less than 40% for SVE to be dffective.

Guidance for Conducting Remedial
Investigatibns and Feasiblity
Studies Under CERCLA (pp. 33 1o
320) EPA/540/G-89/004

Soil/Air Permeability

Soillair permaabilty should be greater than 10 cm? for air 1o move thioughoutthe contaminated soil. SVE s
palertially effective in less pemeable soil (L e., between 10-610 10-10 cm? }, but further pibt-scaletesting ancfor
mathematical modelng & recommendedtobetter predict the time for cleanup (which is likely o be prolonged for
lower permeability solil).

Gutlance for Conducting Remedial
Irw estigat ons and Feasiblity
Studes Under CERCLA {pp. 3310
3-20) EPAS40/G-89/004

Soil Temperature

Contaminant vapor pressure, dmensioniess Herry's Law constant, waler solubilly, and phase density are dmong
functions of temperat ure.

Guidance for Conducting Remedial
Inv estigations and Feasiblity
Studies Under CERCLA (pp. 3310
320) EPASOG-89/004

Soit Humic Content

Solvents adhere strongly 10 soil with high humic content, which decreases the effectiveness of SVE.

Guidance for Conducting Remedial
Investigations and Feasiblity
Studies Under CERCLA (pp. 3-3 10
3-20) FPA/S40/G-89/004

Contaminant Soil Somption
Coefficient Kd (Since Kd Is less
readily avalable, Koc, the
equlibrium between
contaminants sobed onto
organic carbonversus the
ground waler is used )

This parasmneter descibes thetendency of the solvert to sorbonto soil or organic matter in the sail. Higher Koc's
indicatethat a subsurface is more lkely tobind to carbon fich meda {.e., soil than to remain in water.

RREL Treatakility Database

Centamirent Adsorption
Characteristics on Activated
Cabon

This parameter is related to the feasiblity of emoving contaminarts from residuals by carbon adsomption This
parameter B impottant since compounds such as MEX become uns table as they areadsorbed onto cabon

RREL Treatability Database
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TABLE 4

Information Required for Characterization and Technology Selection at VOC Sites

Soil Particle Size Distribution

inches.

(Continued)
INFORMATION RATIONALE FOR COLLECTING INFORMATION REFERENCE
Incineration and Thermal Desorption Only:
Scil Plasticity Plastic soil, when subjected 1o compressive forces, can becorme molded into large particles that are difficult to Guidance for Conducting Remedial
heat. Investigations and Feasibility
Studies under CERCLA (pp. 3-3t0
_ 3-20) EPA/540¥VGG-89/004
Soit BTU Content The soil BTU content determines the fust requirements for thermal desomtion and incineration. ASTM D 3286
Contaminant Combustion Information on combustion characteristics of a VOCG is required in order 1o determine the combustion BencivPilot Testing
Characteristics characteristics of the incinerator.
Thermal desorption usually requires that soil be pretreated to a maximum soil particle size ranging from 1 1o 2 ASTM D 422

Alkaline Metal Saits
(e.g. NaSQy4, KSO,)

Alkaline metal salts may cause refractory attack and slagging at high temperatures.

Parcentage of Na, K

Volatile Metals Content
(e.g., Hg, Pb, Cd, Zn, Sn)

High metal content may cause ash leaching and stack emissions problems.

Heavy Metals Analysis

BTU = British Thermal Units

LNAPL = Light Nonaqueous Phase Liquid
DNAPL = Dense Nonaqueous Phase Liquid
mm Hg = millimeters of mercury pressure

NAPL = Nonagueous Phase Liquid

PIC = Products of incompiete Combustion




APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES

This Appendix summarizes the analyses that EPA conducted of Record of Decision (ROD) and
Feasibility Study (FS) data from VOC-contaminated sites which led to establishing soil vapor extraction
(SVE), thermal desorption, and incineration as the presumptive remedies for Superfund sites with VOC-
contaminated soil. The analyses consisted of:

s Identifying VOC-contaminated sites

» Determining the frequency of technology selection for VOC sites
* Identifying sites for the feasibility study (FS) analysis

* Conducting the FS analysis.

Results of these analyses, along with the scientific and engineering analysis of the performance data
on technology application (Primary Reference document), provide a support for the decision to eliminate
the initial alternatives identification and screening step for this site type. These technical reviews found
that certain technologie- are appropriately screened out based on effectiveness, implementability, or
excessive costs. Review of technologies against the nine criteria led to elimination of additional
alternatives. Provided below is a discussion of each analysis.

Identification of VOC-Contaminated Sites

The first analysis involved generating a list of signed Records of Decision {(RODs) {post-SARA},
documenting VOC contamination, from which data could be used for subsequent analyses. The ROD
Information Directory database was used for this purpose. Of the 821 signed FYB86-FY91 RODs, 418
are identified in the database as containing VOC contamination in source material. This list of RODs
was subsequently divided into two lists: RODs where VOCs were the only contaminants of concern
identified in the source material and RODs containing VOCs, as well as other contamination, in source
material. For those RODs involving VOC plus other contaminants, a review of the ROD document was
conducted to identify cases where only VOCs were driving the selection of remedy. To make this
determination, the Remedial Response Objectives and Selected Remedy sections of the ROD were
reviewed to identify specific language indicating that the remedial action was designed to address only
the VOCs at the site. In addition, if cleanup goals were specified only for VOCs, the assumption was
made that VOCs were driving the remedy.

As a result of this analysis, 88 RODs were identified as VOC-only RODs or VOCs plus other
contaminants RODs where a clear determination could be made that VOCs were driving the selection

of remedy.

Table 1 presents the distribution of the 88 FY86-FY91 RODs among the treatment technologies used
to address VOCs in soil. This table demonstrates that the three presumptive remedies (SVE, thermal
desorption, and incineration) together were selected more often (over 90% of the RODs analyzed) than
the other applicable technologies. Presumptive Remedies were also those remedies where a fair
amount of performance data on technology implementation was available. Furthermore, SVE, chosen
in over two-thirds of the RODs analyzed, was the primary presumptive remedy selected.

Identification of Sites for Feasibility Study Analysis

The purpose of the FS analysis was to document the technology screening step in FSs of VOC-
contaminated soil/sludge sites and identify the principal reasons given for eliminating technologies from
further consideration. To achieve a representative sample of FSs for the analysis, sites were selected
using ROD data according to the following criteria:

13




APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES
(Continued)

Table 1

Presumptive Remedy VOC Site Treatment
Summary Table, FY86-FY91*

e ——
Bioremediation ‘" 3
Incineration 1
Soil Flushing/Washing 3
Soil Vapor Extraction 62
Thermal Treatment 9
Total- 88

Source; ROD Information Directory (RID), FY86 - FY31
Notes: (1) Relatively limited amount of performance data available for these technologies
versus the presumptive remedies.
(2) Thermal treatment includes RODs employing thermal desorption, thermal aeration,
low-temperature thermal desorption, and the generic remedy “thermal treatment”.

* A population of 418 RODs was identified for this study based on the parameters: FY 1986-1991,
and VOC contamination of source media.

* Sites were chosen, based on the selected remedy, to ensure an even distribution among the five
treatment technoiogies for VOCs in soil {i.e., bioremediation, incineration, SVE, soil flushing, and
thermal treatment).

*  Whenever possible, both VOC-only sites and VOC and other contamination sites were represented

under each technology.
« Sites were selected to ensure an even distribution in geographic location, ROD signature date,
and site size.
Feasibility Study Analysi

The FS analysis involves a review of the technology screening phase, including any pre-screening steps,
followed by a review of the detailed analysis and comparative analysis phases in each FS and ROD.
Information derived from each review was documented on site-specific data collection forms, which are
available for evaluation as part of the Administrative Record for this directive. (See "Feasibility Study
Analysis for CERCLA Sites with Volatile Organic Compounds in Soils™, September 1993, available at EPA
Headquarters and Regiona! Offices.)

14 )




APPENDIX A
TECHNICAL BASIS FOR PRESUMPTIVE REMEDIES
(Continued)

For the screening phase, the fuli range of technologies considered was listed on the data collection forms,
along with the key reasons given for eliminating technoiogies from further consideration. These reasons
were categorized according to the screening criteria: cost, effectiveness, or implementability. The
frequency with which specific reasons were given for eliminating a technology from further consideration
was then tallied and compiled into a screening phase summary table (Table 2).

For the detailed analysis and comparative analysis, information on the relative performance of each
technology/alternative with respect to the nine NCP criteria was documented on the site-specific data
collection forms. The advantages and disadvantages associated with each clean-up option were
highlighted. In some cases, a VOC technology was combined with one or more technologies that address
minor site contaminants into one or more alternatives. Only the component of the alternative which
addressed the VOC contamination was evaluated in this analysis. The disadvantages of a technology/
alternative were then compiled into a detailed analysis/comparative analysis summary table, under the
assumption that these disadvantages contributed to non-selection. All summary tables are available for
review as part of the Administrative Record.

The FS analysis has been completed for 21 sites (representing approximately 25% of universe studied).
The information from these FSs has been compiled and summarized in Table 2. Additional FS analysis
is planned and will be added to the Administrative Record, when available. Table 2 demonstrates that
technologies, other than the presumptive remedies, are consistently eliminated from further consideration
in the screening phase due to effectiveness, implementability, or excessive costs. In addition, the
analysis indicates that, although certain technologies routinely passed the screening phase, these
technologies were selected infrequently because they did not provide the best overall performance with
respect to the nine criteria. Together these analyses (Appendix A to this directive and *Feasibility Study
Analysis for CERCLA Sites with Volatile Organic Compounds in Soils"}, along with the scientific analysis
of perfoermance data (USEPA {In Progress) Contaminants and Remedial Options at Solvent Sites) will
support the decision of using presurnptive remedies and bypassing the technology identification and
screening step for a particular site. As previously indicated, this factsheet and accompanying analysis
should be part of the Administrative Record for the site. Further supporting materials, not found in the
Regional files, can be provided by Headquarters, as needed.

15
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TABLE 2 « SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR VOC SITES'
#FSs Where . .
TECHNOLOGY ?@@ 2 qft‘b & To Scresning Out :&«ﬁ” @0‘,«6“ =
Or A ? &L . 4 4
P g PRI o | o5 | st et | g
TREATMENT ST g g o ,\:d’i\ g R o &
Capping 2| 8] 7 1 6 0 8 5 7 8 6 3 1 - .
Otisite
Nonhazardous 4 0 2 ] 2 0 ¢ 0 0 ] 0 ] 0 - -
| Landfill
0"[. ste ACRA 18 | 12| 4 1 3 2 10 3 7 3 9 5 7
gn":::sul tion 3 | 1] 2 1 1 0 1 0 1 0 0 0 0 - -
Onsite
Nonhazardous 2 0 1 0 1 0 ] 0 ] ] 0 0 0 - -
Landfl
e RCRA
o w1 n o | 8 o | 0 1 0 1 I BT -
S I R o | o | o 0 0 0 0 o] o - -
Compasting s 1] 3 0o | 3 0 1 0 0 0 1 0 1 -
Forming 3| o] 3 o | 1 o | o 0 0 0 o | o | o -
R:Ofeme,::;r" § | ol 6 0 5 0 0 0 0 0 0 0 0 - -
E:gf:;‘wdmn 71 1] 6 2 5 1 0 - 0 0 0 0 0 0 -
In-situ
Boremediaton | 11| 1| 10 2 | 9 0 0 0 0 0 0 0 0 “ -
Decorination’ 13 [ o | 3 o | 3 o | o 0 0 o] o) o) o] - -
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TABLE 2 « SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR VOC SITES (Continued)’

# RODs Where Criterion Contributed to Non-Selection

REMEDWAL f oS, /
TECHNOLOGY % Aq:‘:;ﬁ o sermnngous. 48 Qspﬁ 5 .

on EAEAL, j e 954'& | % fw

AEA

L ,,‘af“‘« T T | o | o [ T o
el s Jola] of o] s of ofo 0 0 0 o | o | o - -
Reduction 7 | o] s 1 0 5 1 0 0 0 0 0 0 0 0 - -
Neutralization § { o6 o 0 5 0 0 ¢ 0 0 0 0 0 0 - -
Oxidation § | i|s5]| o 0 4 0 0 1 0 0 0 1 | 1 -
Offsite
Incineration 6 | 7| 8 1 5 5 2 0 7 2 0 1 7 6 2 - -
{unspecified)
Onsite
Incinesation 7 01 ] s 0 2 3 5 0 1 0 0 0 1 1 0
{unspecified)
Fluidized
B 5 | o 4 1 3 ! 2 0 0 0 ¢ 0 0 0 0
Infrared 5 1| 4 0 2 2 1 1 0 0 0 0 0 0 0 - -
Pyrolysis 3 [ o] 3 0 2 1 1 0 0 0 0 0 0 6 0
Multiple B -
Homt s | o} 4 1 2 4 1 0 0 9 0 o 0 0 0
Rotary nls| 3 2 3 2 3 2 4 1 0 0 5 3 4 -
Kiln
Other . -
e o w1 2] o 5 § 5 1 0 0 0 0 0 0 0
Other Thesmal .
T 6§ | ol 6 0 2 4 3 0 0 0 0 0 0 0 0
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TABLE 2 » SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR VOC SITES (Continued)'

y R L g

/ # RODs Where Criterion Contributed to Non-Selection

REMEDIAL f °:{“6*
Tsmguoev v‘# ,;p“b X f’b qus prS Py ,
" 7 'F il o ¥ cﬂ*‘éw

TREATMENT 2 p‘dﬂ VD #‘,ﬁ @"& & & ‘f}‘ 2 * | & c.df
Vitrification 12 |o |1 1 2 8 0 0 0 0 0 0 0 - -
Wat Air ~
Oxidation 8 1] s 0 1 4 0 1 0 0 1 1 0
Low Temperature
ThermaiDesoy | 13 | 19 | 2 0 1 1 3 7 1 1 7 3 4 - -
Stripping
In-situ Steam 2 0 - -
Strioph ] 2 |1 0 0 1 0 0 0 0 0
Sol 1 - -
Flushing 15 3 12 0 0 3 ¢ 3 1 2 1 3
Soil 2 0 t -
Washing 14 2 12 0 1 10 0 2 2 1
In-5itu Vacuum 1 - -
e, 17 [ 1| s 0 0 ) 0 2 i 0 0 0 2
BEST. v Lot | o 0 1 0 0 0 0 0 0 0 - -
Process
Liqufied 1 o | o 0 0 0 o | o - -
oo 1 o |1 0 1
Other Physt:al 0 0 0 0 0 0 - -
Extraction 4 0 4 0 0 3 0
Fixation 7 1 6 0 0 6 i} 1 0 1 0 1 1 - -
Stabilization/
Solidification wle|7 4 0 8 0 2 0 2 2 0 2 - -
Aeration 12 fz2}w0]| o 1 9 1 1 0 0 1 1 0 - -
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TABLE 2 * SUMMARY OF SCREENING AND DETAILED ANALYSIS FOR VOC SITES (Continued)'

REMEDIAL f o / i Contribed # RODs Whers Criwrion Contributed to Non-Selection
f’ gﬂ"b @‘@ﬁ To Screening Outy f -

neaom S APIE P
“TREATMENT 2 ,\‘5‘*::5'-"# % :? #‘éy \,d‘“& e & ".‘fg& ‘9%?‘; 9“:&:: # (& E?e “&
g;f:ﬁwsis 4 |04 0 0 3 2 0 0 0r 0 0 0 0 0 0 - -
Suris L L L S 0 1 0 0 0 0 0 0 0 6 0 0 - -

1 This study was conducted on 21 RQDs and their corresponding FSs.

2 This does not the include the no-action or institutional control only atematives. No RODs selected either of these as remedies.

3 FSs and RODs may cortain more than one criterion for screening or non-selection of technology. Also, some FSs did not fully explain the criteria for screening out a technalogy. Thus, the totals for
screening and non-selection criteria are not equal to the number of FSs and RODs considered.

4 information on State and community concems was not included in this anatysis because FSs do not contain this information and RODs generally only
reference supporting documantation {i.e., State concurrence lettet and responsivenass summary).
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APPENDIXB

Criteria Evaluation forTechnologies Used to Treat VOC-Contaminated Soil

facikities.

Hardware, such as vacuum
blower, is readily available
from many sources, bui SVE
sysem performance is highly
dependent upon the lithology
ofthe site and system
design.

B CRITERIA
Overall Protection of . Long-Term Reduction of Toxicity, g
Human Healthand the | SomPrance W™ | Effectiveness and | Mobllty,of Volume eor o implementability | Cost"
Environment Permanence Through Treatment
« Provides boh short- * Does nottrigger LDRs + Effectively removes * Significanty reduces Does not present substantive | « Few administrative $10- 15040n
ang long-tem because i does not nvolve |  confamination source. toxicity, mobiity, or fisks to onsite workers or dificuties.
protection by reduding placement of waste. volume through community; potential for Technology s readly $50/ton avg.
=z | concentration and + Is a wel-demonstrated treatment. some dust generaion during avallabie frommany
O| exposuetoVQCsin + Because wade isremoved |  technique forremaoving well installation, sources.
=1 soil in place hrough limied VCCs from soi/sludge. * Produces few waste
g construction and no streams. Potential ar emisdonsare | + Used successiully at
€ | « Depending on site- excavation, fewimpacts 1o | » Requires same treaiment easily controlled through numerous Superfund sites
n specific conditions, welands, floodplains, of of residuals (spent acivated carbon adsorption to address VOC
W preventsfurher gound waler quality are likely. carbon or concentraled orother echnologies. cortamination.
& | wakr contamination. VOC waste siream)
g * Dependingon site-specific |  ganerily firough Generally rvolves relatively | » Instaling and operating
g cenditons, treats wastesto |  regeneralion or disposal. short ime frame 10 achieve exyaction wells requires
ol levels that will prevent clean-up levels; however, tewer angineering controls
o exceedance of groundwater| « Hazardous wastes feft in dificulty in estimating than ather technologies
w clean-up levels place will require 5-year timeframe may exist due to (ie., excavaion an
e view. site uncertainties {e.g., incineration).
+ Emission controis are irregular sof permeabiifes).
needed 10 ensure + Requires series of soil gas
compkance with air quality Effective for treating waste sampiing o determing
standards. under buildings. when dean-up levels are
Can be perormed on active achieved.

operation of he remediaion technology used.

1. Note: Achual cost of a remediation technology is highly ske-specific. It is dependent upon the orignal and target clean-up level concentrations of contaminants, soll characteristics, and the design and
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levels hat will pravent
exceedance of ground-
waler clean-up lewels,

-

Emission controls are
neaded to ensure
complance with air quality
standands.

sedimentaion, site access,
and transporation.

APPENDIX B
Criteria Evaluation for Technologies Used to Treat VOC-Contaminated Soil
(continued)
CRITERIA
Overall Protection of : Long-Term Reduction of Toxicity, g )
Human Health and the cF“eda"p::":;:g';h Eftectiveness and | Mobility, or Volume eadul implementability | Cost
Environment Permanence Through Treatment
* Provides both short- | * Requires complience wih | « Efectively removes * Sgnlicanty reduces | * Procents potentidshot- | * Constnuion and $200- 300/
and long-lem RCRA removal, treatment, mntamination source. foxicity, mobility, or term risks b workers and substantive permit ton
protection by ransportation (¥ offsite vokme of conminants | communiy rom sir rllease | requirements of an onsite
eimnating exposureto | - Yeaiment), and land + k awelkdemonsrated through Featment. during excavalion and treatment urit may present | $25040n
VOCs in soi'siudge. disposal requiaions (ifa bcmitie for removing tredment (¥ onsie some dificuities. Mobile .
hazardous waste). VOCs yom sol/dudge. | * Ganerally equiesiest |  treament). ncheration units lor ansite
. . nns to ensure effective treatment are avaitable.
* Prevenisfurther * Excavation, construction, | « hvalves some treament tredment. * Invoives potential shot-erm
- Uwr'd?r:?f ] :‘dﬁ:‘ 3:;1 ;’;"s‘:m or dis;;osa:l t:t residlabd risks from handiing and * Limied offsie treatment
O| contamination an ea generally through use transporting wasie (f offste capecily exists.
E cifsite migration. compiiance with wellmd; | carbon adsompion/ mamem;g peclly
&l and other location-specific regeneration or disposal. * Used succesdully & other
O Requiesmeaswesto | ARARs. * Relaively short tmeframe Superfund sites to address
@1 protect workers and 1o achieve clean-p levels. solvent confamination.
O{ community during . ;?:ngvazgdﬁ?s wﬂ;ﬁe to
=11 excavation, handing, els; thus, there is * Requires sngnesring
; and treatment, ro LDR problem with measureselggcorlrot air
o residuals. emissions; fugitive dust,
X run-oif, erosion and
- * Generally, treals wasles o

1. Note: Actual cost of a remediation technology is highly site-specific. R is dependent upon the originaland target clean-up level concentrations of contaminants, soil charadteristics, and the design
and operation of the remediation technology used.
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APPENDIX B

Criteria Evaluation for Technologles Used to Treat VOC-Contaminated Soil

no LDR problem with
residuals.

¢+ Treats wasks © ievels thai
will prevent exceadance d
ground-water dear-up
levels,

« Emission controls may be
needed b ensure
canpliance wih ar quality
standards during excavation
and consyucticn.

(continued)
CRITERIA
Overall Protection of lance Lang-Term Reduction of Toxicity,
Human Health and e cFum'"pm' IAR Avl"I"sh Effectiveness and Mobility, or Volume ;2::;:’; Implementability | cost”
Environment Permanence Through Treatment
* Provides both short- and | « Requires compliance wih * Effecively destioys source | * Significantly reduces » Presents patential sho- | + Construction and $200 - 1700/
long term protecton by RCRA removal, treatment, of contaminaton. toxicity, mobiity, or tem risks i workers and substantive permit ton
elminating exposure to transportation {ff offste volume of contaminants community from air requirements of an
solvent contaminants in treatment}, and tand * |5 awell-demonstrated through ireatment, release during onsite incinerator may | $400ron avg.
soil. disposal regulations (K a technique for treating VOCs excavaion and be somewhat dificult.
hazardous waste). in soWsludge. treatment (F onsite Mobile incineralors
* Preverts further ground- treatment). are readily avaisble.
water contamination and | » Excavation, construdion, * No organic residuals
ofiste migration. . and operation of onsite contamination will exist if + Involves potential shot- | « Limited olisite
incineralors may require treding solsiudge tamm risks Fom handing ncinerafion capacity
= | * Requires measures 1o campliance wih wetiands cortaminated only with and ransporing waske exits.
O | proectworkersand and oher location-specific VOCs (W of sie treatment).
| communityduring ARARs. + Usad successiuly at
T excavation, handing, and « Relatively shont oher Superdund siles
W treatment. « Treals hazardous waste io timeframe to achieve to address VOC
S BDAT levels; hus, herais clean-up levels. contamination.
z

1. Note: Actual cost of a remediation technology is highly ske-specific and dependent upon the original and target clean-up level concentrations of contaminants, soil characteristics, and the design and
operation of the remediation technology used




APPENDIX C
U.S. Waste Exchanges

CALIFORNIA WASTE EXCHANGE
Robert McCormick

Department of Health Services
Toxic Substances Control Division
400 P Street

Sacramento, CA 95812

{916) 324-1807

INDIANA WASTE EXCHANGE
Environmental Quality Control
1220 Waterway Boulevard

P.O. Box 1220

Indianapolis, IN 46206

(317) 232-8188

INDUSTRIAL MATERIAL EXCHANGE
SERVICE

Diane Shockey -

2200 Churchill Road, #31

Springtield, IL 62794-9276

(217) 782-0450

FAX: (217) 782-9142

INDUSTRIAL MATERIALS EXCHANGE
Bill Lawrence

172 20th Avenue

Seattle, WA 98122

(206) 296-4899

FAX: (206) 206-0188

PACIFIC MATERIALS EXCHANGE

Bob Smee

1522 North Washington Street, Suite 202
Spokane, WA 99205
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APPENDIX D
GLOSSARY

Applicableor Relevant s E Re 5
(ARARs)- CERCLA Section 121(d) and the NCP require
that onsite remedial actions must attain (or justify 2 waiver
of) requirements of environmental laws that are determined
to be Federal or more stringent State applicable or relevant
and appropriate requirements.

Dense Non-Aqueous Phase Liquid (DNAPL) - DNAPLs
are immiscible hydrocarbon liquids that are denser than
water, such as chlorinated solvents (either as a single
component or as mixtures of solvents), wood preservative
wastes, coal tar wastes, PCBs and some pesticides.
DNAPLs can sink to great depths, can penetrate into
bedrock fractures, can move as a liquid in a direction
different from the flow of groundwater and can act as a
continual source of groundwater contamination over time.

Engineering Evaluation/Cost Assessment (EE/CA) -
An analysis of removal alternatives for non-time critical
removal actions.

Ex-Situ Treatment - Removal of material from the ground
for treatment.

Feasibility Study (FS) - A description and analysis of the
potential clean-up alternatives for a site. It is generally
conducted concurrently with the remedial investigation
(RI); together the studies are referred to as an RI/FS. (See
remedial investigation.)

In-Sity Treatment - The teatment or remediation of
media occurring in-place.

Innovative Treatment Technologies - Technologies that
have been tested, selected, or used for treatment of
hazardous substances or contaminated materials but lack
well-documented cost and performance dataunder a variety
of operating conditions.

Land Disposal Restrictions (LDRs) - The Hazardous
and Solid Waste Amendments (HSWA) to the Resource
Conservation and Recovery Act (RCRA} include specific
restrictions on the land disposal of RCRA hazardous
wastes. These restrictions, known as LDRs, prohibit the
land disposal of restricted RCR A hazardous wastes unless
these wastes meet ireatment standards specified in 40 CFR
268 or other compliance options.

Light Non-Aqueous Phase Liquids (LNAPL) - Like
DNAPLs, LNAPLSs are immiscible liquids, but are lighter
than water and therefore float on water. Asthey are lighter
than water, they are most frequently found at the ground-
water table/vadoze zone interface.

Record of Declsion (ROD) - A public document that

explains the basis for selecting the clean-up alternative(s)
that will be taken or served under CERCLA.

Remedial Design (RD) - The remedial action thatinvolves
designing and testing to determine whether the remedy
will be effective at a site.

Remedial Investigation (RI) - Anin-depth study designed
to gather the data necessary to determine the nature and
extent of the threat posed by contamination ata Superfund
site. 1t also helps to establish the preliminary criteria for
cleaning up the site in the FS and supports the technical
and cost analyses of the alternatives. It is generally
completed and combined with the FS and referred to as the
RI/FS.

Risk Assessment - The qualitative and/or quantitative
evaluation performed in an effort to define the risk posed
to human heaith and/or the environment by actual and
potential exposures to specific pollutants in air, water, soil
or other media.

Syperfund Accelerated Cleanup Model (SACM) - An
initiative designed to accelerate all aspects of the Superfund
clean-up process.

Yadose Zone - The zone in soil that lies above the
permanent water table.

- Any ofganic
compound which readily dissipates into the air.
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